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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 19, 20, 22-23, 25, 27, 29, 30-31 , & 33-36 are rejected under 35 
U.S.C. 102(b) as being anticipated byTobin et al. (US Pat No. 5,619,103). 

3. Regarding claim 19, Tobin et al. disclose a method comprising: introducing a 
process gas (Col 6, lines 44-53) into a plasma reactor 80 (Fig. 6); introducing an RF 
antenna (Col. 4, lines 9-16) having a first unidirectional oscillating current 250 (Fig. 20b) 
in a first direction (A, See figure 10c below) and a second unidirectional oscillating 
current in a second direction (B, See figure 10c below) inside the plasma reactor 80 
(Fig. 6); and the first unidirectional oscillating RF current sheet is substantially 
perpendicular to the second unidirectional oscillating current sheet (See Figure 10c 
below for current flows either from left side or right side of the figure. It also shows the 
first direction (A) is perpendicular to second direction (B).) wherein the unidirectional 
oscillating RF currents are oscillating at a frequency range of 300 to 1000 kHz (Col 4, 
lines 20-21). 
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4. Regarding claims 20 & 22, Tobin et al. disclose further wherein the RF antenna 
(Col. 4, lines 9-16) having first and second unidirectional oscillating currents 250 (Fig. 
20b) generate a time varying RF electrical field azimuthally shifted on 45 degree with 
respect to the first and second direction of the first and second unidirectional oscillating 
RF currents (See figures 20a/20b) (Col. 7, lines 21-34); wherein the first and second 
unidirectional oscillating RF currents exhibit substantially no phase differences (Since 
there is only one current, therefore the current has no phase differences with itself.). 

5. Regarding claim 23, Tobin et al. disclose a method comprising: introducing a 
process gas (Col 6, lines 44-53) into a plasma reactor 80 (Fig. 6): introducing a 
unidirectional oscillating RF current 250 (Fig. 20b) into a first plurality of current carrying 
conductors in a first direction (A, See figure 10c above) and a second plurality of current 
carrying conductors in a second direction (B, See figure 10c above) generating a time 
varying RF electrical field azimuthally shifted with respect to the first and second 
direction of the unidirectional oscillating RF currents (See Figures 20a/20b) (Col. 7, lines 
21-34) and the unidirectional oscillating RF current in the first and second plurality of 
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current carrying conductors exhibit substantially no phase differences (Since there is 
only one current, therefore the current has no phase differences with itself.); wherein 
the unidirectional oscillating RF current is oscillating at a frequency range of 300 to 
1000 kHz (Col 4, lines 20-21). 

6. Regarding claim 25, Tobin et al. disclose a method comprising: introducing a 
process gas (Col 6, lines 44-53) into a plasma reactor 80 (Fig. 6): introducing a first 
unidirectional oscillating RF current 250 (Fig. 20b) into a first plurality of current carrying 
conductors in a first direction (A, See figure 10c above); introducing a second 
unidirectional oscillating RF current (B, See figure 10c above) into a second plurality of 
current carrying conductors in a second direction; generating a time varying RF 
electrical field azimuthally shifted with respect to the first and second direction of the 
first and second unidirectional oscillating RF currents (See Figures 20a/20b) (Col. 7, 
lines 21-34); and the first and second unidirectional oscillating RF currents exhibit 
substantially no phase differences (Since there is only one current, therefore the current 
has no phase differences with itself.); wherein the first and second unidirectional 
oscillating RF currents are oscillating at a frequency range of 300 to 1000 kHz (Col 4, 
lines 20-21). 

7. Regarding claim 27, Tobin et al. disclose a method comprising : introducing a 
process gas (Col 6, lines 44-53) into a plasma reactor 80 (Fig. 6): introducing a 
unidirectional oscillating RF current 250 (Fig. 20b) into a first plurality of current carrying 
conductors in a first direction (A, See figure 10c above); introducing the unidirectional 
oscillating RF current 250 (Fig. 20b) into a second plurality of current carrying 
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conductors in a second direction (B, See figure 10c above); generating a time varying 
RF electrical field azimuthally shifted with respect to the first and second direction of the 
unidirectional oscillating RF currents (See Figures 20a/20b) (Col. 7, lines 21-34) and the 
unidirectional oscillating RF current in the first and second plurality of current carrying 
conductors exhibit substantially no phase differences (Since there is only one current, 
therefore the current has no phase differences with itself.); wherein the unidirectional 
oscillating RF current is oscillating at a frequency range of 300 to 1000 kHz (Col 4, lines 
20-21). 

8. Regarding claim 29, Tobin et al. disclose an arrangement comprising: a first 
plurality of substantially parallel current carrying conductors 262 (Fig. 22a) oriented in a 
first direction; a second plurality of substantially parallel current 264 (Fig. 22a) carrying 
conductors oriented in a second direction; the first and second current carrying 
conductors for carrying unidirectional oscillating RF currents (Col. 4, lines 9-16) in a first 
and second direction respectively; the first direction being substantially perpendicular 
(Col. 9, lines 32-35) to the second direction; the first plurality of substantially parallel 
current carrying conductors 262 (Fig. 22a) is disposed planarly above (Col. 9, lines 17- 
26) the second plurality of substantially parallel current carrying conductors 264 (Fig. 
22a); and wherein the unidirectional oscillating RF current is oscillating at a frequency 
range of 300 to 1 000 kHz (Col 4, lines 20-21 ). 

9. Regarding claim 33, Tobin et al. disclose a plasma reactor comprising: a plasma 
reactor chamber 80 (Fig. 6) adapted for plasma processing and for introducing of a 
process gas (Col 6, lines 44-53); and an RF antenna (Col. 4, lines 9-16) arrangement 
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comprising a first plurality of substantially parallel current carrying conductors 262 (Fig. 
22a) in a first direction; a second plurality of substantially parallel current carrying 
conductors 264 (Fig. 22a) in a second direction; the first and second plurality of current 
carrying conductors for carrying unidirectional oscillating RF currents (Col. 4, lines 9-16) 
in a first and second direction respectively; the first direction being substantially 
perpendicular (Col. 9, lines 32-35) to the second direction; and the first plurality of 
substantially parallel current carrying conductors 262 (Fig. 22a) is disposed planarly 
above (Col. 9, lines 17-26) the second plurality of substantially parallel current carrying 
conductors 264 (Fig. 22a); wherein the unidirectional oscillating RF current is oscillating 
at a frequency range of 300 to 1000 kHz (Col 4, lines 20-21). 

1 0. Regarding claims 30, 31 ,& 34 Tobin et al. disclose wherein the first 262 (Fig. 
22a) and second 264 (Fig. 22a) plurality of substantially parallel current carrying 
conductors adapted to generate a time varying RF electrical field azimuthally shifted on 
45 degree with respect to the first and second direction (See Figures 20a/20b) (Col. 7, 
lines 21-34); wherein the first plurality of substantially parallel current carrying 
conductors 262 (Fig. 22a) are alternately electrically coupled to the second plurality of 
substantially parallel current carrying conductors 264 (Fig. 22a); and wherein the first 
262 (Fig. 22a) and second 264 (Fig. 22a) plurality of substantially parallel current 
carrying conductors are disposed inside the plasma reactor chamber 81 (Fig. 14). 

Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 21 , 24, 26, & 28 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Tobin etal. (US Pat No. 5,619,103) in view of Rudder etal. (US Pat 
No. 5,643,639). 

13. Regarding claims 21 , 24, 26, & 28, Tobin et al. disclose the claimed invention 
including wherein the process gas comprises: argon (Col. 5, lines 5-8), except for 
nitrogen, methane, or hydrogen or a combination of any of the mentioned gases. 
However, Rudder et al. teach nitrogen, methane, or hydrogen or a combination of any of 
the mentioned gases (Col. 8, lines 23-27). Therefore, it would have been obvious to one 
of ordinary skill in the art at the time of invention was made to modify the Tobin's 
reference, to include nitrogen, methane, or hydrogen or a combination of any of the 
mentioned gases, as suggested and taught by Rudder, for the purpose of removing 
residual materials deposited on the chamber surface (Col 8, lines 23-33). 

14. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tobin et 
al. (US Pat No. 5,619,103) in view of Chen et al. (6,155,199). 

15. Regarding claim 32, Tobin et al. disclose the claimed invention, except for 
wherein at least one capacitor is connected between a predetermined number of the 
first plurality of substantially parallel current carrying conductors and a predetermined 
number of the second plurality of substantially parallel current carrying for minimizing 
reactance. However, Chen et al teach wherein at least one capacitor C-1 (Fig 10 
below) is connected between a predetermined number of the first plurality of 
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substantially parallel current X (See figure 10 below) carrying conductors a 
predetermined number of the second plurality of substantially parallel current Y (See 
figure 10 below) carrying for minimizing reactance (Col. 4, lines 58-65). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of invention was 
made to modify the Tobin's reference, to include parallel current carrying for minimizing 
reactance, as suggested and taught by Chen, for the purpose of allowing the voltage to 
increase (Col. 4, line 65) and to decrease other elements (Col. 19, lines 49-54). 



1st parallel current (X) 




FIG. 10 
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16. Claims 35 & 36 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Tobin et al. (US Pat No. 5,619,103) in view of Kang et al. (6,501 ,447 B1). 

17. Regarding claims 35 & 36, Tobin et al. disclose the claimed invention including 
still maintain vacuum integrity of the plasma reactor chamber (Col. 1 2, lines 21-22), 
except for wherein each of the first and second plurality of substantially parallel current 
carrying conductors is contained inside each of a plurality of dielectric sleeves; and 
wherein the plasma reactor chamber is adapted to accommodate the plurality of 
dielectric sleeves. However, Kang et al. teach wherein each of the first and second 
plurality of substantially parallel current carrying conductors is contained inside each of 
a plurality of dielectric sleeves 44/48 (Fig. 6) (Col. 5, lines 37-44); and wherein the 
plasma reactor chamber is adapted to accommodate the plurality of dielectric sleeves 
44/48 (Fig. 6) (Col. 5, lines 37-44). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of invention was made to modify the Tobin's 
reference, to include the plurality of dielectric sleeves, as suggested and taught by Kang 
for the purpose of protecting film on the surface of the barrier (Col. 5, lines 45-50). 

Conclusion 

18. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Ogle (US Pat No. 4,948,458) discloses method and apparatus for 
producing magnetically-coupled planar plasma. Brcka (US Pub No. 2003/0159782 A1) 
discloses modified transfer function deposition baffles and high density plasma ignition 
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therewith in semiconductor processing. Robson et al. (US Pat No. 5,874,014) disclose 
durable plasma treatment apparatus and method. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KET DANG whose telephone number is (571)270-7827. 
The examiner can normally be reached on Monday - Friday, 7:30 - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Quang Thanh can be reached on (571)272-4982. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Quang D. Thanh/ 

Supervisory Patent Examiner, Art 

Unit 41 18 

/K.DV 

Examiner, Art Unit 41 1 8 



